Neuron Activation Functions
Activation functions can be broadly classified as hard and soft activation functions. For realizing a discreet neuron (perceptron) a hard activation function is used based on ON and OFF switch, this can be used to solve simple problems very fast however the convergence might not be accurate and are only be used as binary classifiers. For more complex, continuous neurons (multi-layer perceptrons) where learning and accuracy are most important one needs soft activation functions which are generally sigmoidal. The ability of a neural network to learn depends on the number of degrees of freedom available to the network (for an electronic device it means the number of switchable states). The number of degrees of freedom determines the plasticity of the system, i.e., its capability of approximating the training set (plasticity scales with the number of degrees of freedom) [1] [2] [3] [4] [5] [6] [7] [8] [9] .
For a rapid convergence and avoiding over shooting the weights need to be adjusted gradually in small steps and which requires a moderate slope of the activation function. In general the lesser the slope of the polarization switching curve higher will be the plasticity which in turn enhances the learning ability and helps to reduce the training error [7, 9, 10] .
Structural characterizations a) X-ray diffraction
The crystallographic properties of the aforementioned heterostructure were investigated by XRay diffraction (XRD) (Panalytical X'Pert Powder diffractometer and X'Pert MRD). 
Electrical Measurements a) Ferroelectric Hysteresis
Figure. S4
Figure. S4 Ferroelectric P-V hysteresis loop measured at 1 kHz of the PZT0 and PZT100 samples Ferroelectric characterizations were carried out at room temperature using an aixACCT 3000 TF Analyzer set up. In order to measure the tuning of the ferroelectric hysteresis with the ZnO thickness we measured the P-V hysteresis loop for the four different thicknesses of ZnO along with PZT without any ZnO. In Figure. S4 we show the P-V hysteresis loops of the PZT0 and PZT100 devices measured at 1 kHz. The coercive voltage was independent of the measurement frequency (10 Hz-10 kHz) to a first order approximation. Typically the defect dynamics involving charging/discharging of the defect states and presence of electrets result in large frequency dispersion of the hysteresis loops in ferroelectrics [11] [12] [13] . This shows that our electrical measurements are not dominated by defects and other relaxation mechanisms. This frequency dispersion study of our ferroelectric hysteresis loop gives us the confidence that we are measuring the intrinsic switching characteristic of the system and is not dominated by artefacts resulting from leakage and other space charge and other relaxation mechanisms 11, 12 . It was observed that for the device without the ZnO layer (PZT0) the saturation polarization (P s ) is around 35 µC/cm 2 and the coercive voltages are approximately  3 V. In the case of the PZT100 sample the coercive voltages were -9.33 V and 21.55 V respectively for the negative and positive bias. The hysteresis loop opens up with increasing thickness of ZnO, according to Eqn 3.
b) Admittance Angle
To make sure that our measurements are dominated by capacitive contributions we measured admittance angle-voltage characteristics of the PZT sample from 10 kHz-2 MHz Figure. S5 (b)
shows the admittance angles for all the samples for the opposite biases. We can observe that the magnitude of the admittance angle is ∼90° at all frequencies. This points to negligible leakage contribution in our samples. 
Statistics of local electric field distribution
The wide spectrum of characteristic switching times can be explained by considering the distribution of the local electric fields. We consider the total switching volume as an ensemble of independent switching volumes. These individual switching volumes have individual switching times determined exclusively by the local field. As in earlier works by Tagantsev 16 as
And for statistical normalization
The physical meaning of Eqn. S4 is as soon as the applied electric field E exceeds the threshold field E th for a given write time the ferroelectric switches locally. The value of the function
As can be seen from Eqn. S4 the functional form of the ( ) can be obtained from the derivative of the ΔP t /2P as a function of the applied electric field for different write times. In order to maintain switching volume conservation the switching curves which reached the saturation polarization within the maximum possible write time of 1 sec were only fitted.
In Figure. S7 we show the ΔP t /2P as a function of the applied electric field for different write times for the PZT50 sample for WDRU (The plots for PZT and WDRU of PZT25 as well as PZT100 have similar characteristics.). Since the data points were scattered we spline fitted the curves which are shown here. As can be seen from Figure. S7 (a) as the write times decrease the maximum peak voltage increases. The observed plots were found to fit best with Lorentzian distribution functions as compared to a Gaussian. In Figure. S7 (b) we show the rescaled plots of (a) the curves don't quite follow any regular shape and also the shape varies with the write time.
It signifies that the local fields are not symmetrically distributed about the mean. Since the switching here is governed by the local field variations at the ZnO-PZT interface, which is dependent on the roughness and local disorder the distribution of local electric fields need not necessarily be a singular well defined peak function. In order to rescale these asymmetric curves we use the asymmetric double sigmoid function. Its notable here that Tagantsev et al assumed a mesa like function to map the distribution of characteristic switching times which can qualitatively describe the linear ΔP t /2P vs write time curve but would not be sufficient to fully map the local electric fields as in our case. As in Eqn. 6 E max is the central value of the derivative and w 1 is the full width at the half maxima and w 2 and w 3 determines the asymmetry of the distribution in the lower and higher value than E max . We rescale the above curves using (E-E max )/w 1 which we show in Figure. S8 (b). 
Retention
The retention of the polarization for all the samples was measured by varying the delay to read time from 10 -1 -10 3 secs as in Figure. S9. The switched polarization was found to be stable with less than a 2% drop over the measured time scale for PZT0 and a maximum of 4% drop for PZT100 sample. It shows that the switched polarization is stable over time. Here we plot the retention of the switched polarization as a function of delay to read time from 10 -1 to 10 3 secs for all the samples for both the biases. We have studied the retention up to 10 4 which showed similar trends. As in Figure S9 . 
